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Although this presentation is 

reviewed by the Agency, and, 

speculations are those of CSC. 

sponsored by EPA, it has not been 

therefore, all opinions and 
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FOCUS POINTS 

�What is XRF? 

�How does XRF technology work? 

�Current practices 

�Using XRF in HRS documentation 

�What is the future of XRF use? 
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WHAT IS XRF? 

� 

� 

� 

XRF analysis is used to determine the 
metals composition of environmental 
samples, such as soil samples. 

30 years ago, field portable XRF was 
developed for measuring lead in paint and 
house dust. 

The Process is non-destructive, so the same 
sample can be sent to a fixed lab for 
further analysis if necessary. 
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WORK? 

� 

� 

� 

� 

HOW DOES XRF TECHNOLOGY 

XRF analyzers emit x-rays that irradiate the 
sample. 

Electrons of the metal(s) present are excited. 

Electrons return to their normal state giving 
off energy that is translated into wavelength 
patterns by XRF equipment. 

The element and its quantity can be identified by 
distinguishing the wavelength and its intensity. 
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HOW DOES Field Portable XRF 
TECHNOLOGY WORK? 

� 

� 

� 

XRF sources traditionally use 
radioisotope excitation (e.g., Fe-55, Cd-109, 
and Am-241). 

Recently miniature x-ray tubes have 
come into use. 

Analysis can be conducted in 2 ways: 

- in situ: “point and click” 

- ex situ or intrusive 
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CURRENT PRACTICES 

� 

� 

Primarily used as a screening tool in NPL 
documentation. 

- Determine areas of concern for further 
sampling 
- Use During remedy stages to determine 
effectiveness of cleanup activities 
- Use as supporting information to lab samples 
in HRS packages (Not relied on for HRS score) 
- Use to help define an AOC in conjunction w/ 
lab samples (Partially used for HRS score) 

XRF has also been used over the years for 
removals, RI/FS, settlements negotiations, 
Brownfield studies, and lead studies. 
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USING XRF IN HRS 
DOCUMENTATION 

� 

capacity. 

� 

Ideally, ex situ analysis is preferred for any data 
that are to be used to support an HRS score in some 

Include documented adherence to a Standard 
Operating Procedure (SOP) and method guidelines 
with QA/QC measures in the HRS package. 

- EPA Region 1, SOP for X-MET 920 field XRF analyzer 
- Environmental Response Team SOP 1707, X-Met 880 
- Environmental Response Team SOP 1713, Spectrace 9000 
- Office of Solid Waste, SW-846 Method 6200 (Update IVA) 
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USING XRF IN HRS 
DOCUMENTATION -cont.-

� 

� 

� 

samples and its guidance regarding 

If XRF data are used in conjunction w/lab 
samples to document an AOC, the XRF data 
should also meet the HRS criteria for 
observed contamination. 

Detection limits may not be sensitive 
enough to meet documentation needs. 

The user should also keep in mind EPA’s  
recommendation of comparing “like”  

sample similarity. 
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Variables 

�

�

�Absorption and enhancement 

�

�

Homogeneity and particle size 

Moisture 

effects 

Overlapping wavelengths 

Ambient temperature changes 
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FUTURE OF XRF USE 

� 

� 
overcome? 

� 
next step? 

� How would you like to use the 
technology in the future? 

What is the next step for XRF use in site 
assessment? Will it ever be more than a 
screening tool? 

What are the hurdles that need to be 

What are the benefits of taking the 

– Send your ideas 
to tamme2@csc.com 
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SUMMARY 
� 

� 

� 

� 

� 

XRF is a non-destructive analytical tool for 
measuring the metal composition of a sample. 

XRF is primarily a screening tool; however, it is 
currently being used with lab sampling to 
document contamination at NPL sites. 

Reliance on XRF analysis for regulatory 
purposes requires increasingly accurate results. 

Adherence to an SOP and method guidelines is 
recommended for achieving accurate results. 

Fully prepared ex situ samples are recommended 
for documenting contamination at NPL sites. 
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tamme2@csc.com 

Do you have more questions? 

HRS Technical Staff can be accessed through 
EPA Headquarters 

Tanya M. Amme 
Computer Sciences Corporation 

6101 Stevenson Avenue 
Alexandria, VA 22304 
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